Engineering pro-angiogenic peptides using stable, disulfide-rich cyclic scaffolds.
Fragments from the extracellular matrix proteins laminin and osteopontin and a sequence from VEGF have potent proangiogenic activity despite their small size (< 10 residues). However, these linear peptides have limited potential as drug candidates for therapeutic angiogenesis because of their poor stability. In the present study, we show that the therapeutic potential of these peptides can be significantly improved by "grafting" them into cyclic peptide scaffolds. Momordica cochinchinensis trypsin inhibitor-II (MCoTI-II) and sunflower trypsin inhibitor-1 (SFTI-1), naturally occurring, plant-derived cyclic peptides of 34 and 14 residues, respectively, were used as scaffolds in this study. Using this approach, we have designed a peptide that, in contrast to the small peptide fragments, is stable in human serum and at nanomolar concentration induces angiogenesis in vivo. This is the first report of using these scaffolds to improve the activity and stability of angiogenic peptide sequences and is a promising approach for promoting angiogenesis for therapeutic uses.